INTRODUCTION
Aminoethylisothiouronium bromide hydrobromide (AET) is one of the most effective pioneer chemical radioprotectors in terms of reducing mortality12) , lowering the frequency of induced chromosomal aberrations (after 640 rads of 230 KVp Xrays)3) and bone marrow micronuclei (after 2.5 Gy whole body gamma irradiation) in mice 4). WR 2721 has received much attention in recent years as it is thought to have possibility for practical use. Similar results as mentioned for AET have been reported for WR 27215-7).
This laboratory has reported that a combination of 5-hydroxy-L-tryptophan (HT) and small amount of AET increased impressively the 30 days survival of mice after 12.5 Gy whole body gamma irradiation while in the respective concentrations HT or AET alone did not protect survival at all. At 12.5 Gy irradiation 81% animals survived with the presently used dose of the treatment against nil survival in irradiated control group. With double the concentration survival after 12.5 Gy whole body gamma exposure was 100%8). DMF for 30 days survival in Swiss A inbred albino mice and CM black mice with this lower dose against whole body gamma irradiation is 1.8 (unpublished) . Present study is designed to investigate the radioprotective effectiveness of the combination (HT+AET) on bone marrow of mice receiving high levels of whole body gamma irradiation by using simple, rapid technique of micronucleus examination.
MATERIALS AND METHODS
Chemical radioprotectors were obtained from Sigma Chemicals, USA. Inbred Swiss A albino mice (3-3.5 months old, mainly female, weighing 24 ± 2 g) from INMAS stock and maintained on standard mice feed and water ad libitum, were used.
Animals were divided into control and experimental groups consisting of five animals each. HT+AET (100+20 mg/kg/body weight) was freshly dissolved in double distilled water and injected intra-peritoneally in experimental group, control animals received solvent only. Thirty minutes after injections animals were exposed individually to 8 Gy or 12 Gy whole body gamma rays in Gamma Cell "220".
A group of animals received the same dose of HT+AET only was sacrificed after 24 hours for micronucleus test for comparison against normal value.
Micronucleus Test
Five animals from each group (I, radiation control 8 Gy, II, radiation control 12 Gy, III, HT +AET and radiation 8 Gy, IV, HT+AET and radiation 12 Gy) were sacrificed at different intervals i.e. 24 hours, 40 hours, 72 hours and 7 days. The micronucleus test was performed by using Schmid's 1975 technique9) with slight modification. Bone marrow from mice femora was flushed into a centrifuge tube containing normal saline, centrifuged, supernatant was discarded. Smears were prepared by transferring a drop of homogeneous mixture of sediment in serum onto clean slides. Four slides were prepared for each mouse. The air dried preparations were stained in May-Gruenwald-Giemsa.
Indentification and scoring of micronuclei cells were based on following criterialo> 1. A cell which contained one or more micronuclei was scored as a single micronucleated cell. 2. A micronucleus was required to be stained approximately the same colour as the nucleus. 3. A micronucleus was generally but not always round with a diameter less than 1/3 of the main nucleus. 4. It's location has to be within 3 or 4 nuclear diameters of the main nucleus.
RESULTS
The incidence of micronuclei is normally scored per thousand nucleated cells. In our irradiated groups due to the paucity of nucleated cells this requirement could not be adhered to. The number of nucleated cells in the femur marrow at all the intervals was drastically reduced in radiation control (8 Gy and 12 Gy) groups and this reduction was definitely less in the treated irradiated groups. In all the experiments (where micronuclei could be counted) it is noted that the frequency of micronucleated cells was at the peak at 40 hours and at 72 hours, and it was more or less the same as after 24 hours (Tables 1 & 2) . In the treated irradiated groups bone marrow micronucleated cell counts had fallen sharply after 7 days, the counts were only slightly higher than the normal level. In the treated 8 Gy irradiated group the frequency of micronucle ated cells was lower than that of corresponding 8 Gy control group at every time interval studied (Table 1 ). In 12 Gy exposed control group nucleated cells could not be screened beyond 24 hours. In pretreated 12 Gy irradiated group however cells could be counted at all the above mentioned intervals. At 24 hrs, 12 Gy irradiated control animals had more than 3 times the number of micronucleated cells as compared to that in pretreated 12 Gy irradiated animals ( Table 2 ). In the latter group, after 7 days the frequency of micronucleated cells though still slightly higher than normal value, had come down to sufficiently low level (which was equal to the level reached by pretreated 8 Gy irradiated group on 7th day). At 40 hours and 72 hours also the micronucleated cell in the treated 12 Gy irradiated group was statistically equal to that of treated 8 Gy irradiated group. At 24 hours only the count was higher in the treated 12 Gy irradiated group as compared to that in treated 8 Gy irradiated group; but the level was distinctly lower than that of corresponding 8 Gy control group. Present dose of HT +AET only, in single administration, has not changed micronucleated cell count (Table 3 ) as compared to the normal values. 
DISCUSSION
In this report pretreatment with the combination has shown significant decline in the frequency of induced micronucleated cells after 8 Gy and 12 Gy whole body irradiation. In the 12 Gy exposed control group micronucleated cells however could be scored only at one stage i .e. after 24 hours though the animals survived upto 4-5 days (Table 2 ). In this group micronuclei were not seen at the later stages as the nucleated cells had practically disappeared . Reported causes of cell depletion after irradiation are (i) enhanced interphase death (ii) drastic slowing of cell cycle (iii) expulsion of heavily damaged cells"
In 12 Gy remarkable protec tion irradiation, tion by the treatment can therefore be seen only at 24 hours point of study. After 8 Gy whole body irradiation high protection is apparent at all time intervals. But using 8 Gy whole body irradiated untreated group's micronuclei containing cell counts for comparison, marked protec tion of bone marrow due to the treatment at all time intervals of study can be clearly seen after In the three groups where micronucleated cells were countable at all time intervals, comparison of micronucleated cell counts revealed a common feature viz. counts at 40 hours were very high as compared to the counts at other time intervals. This goes well with the bone marrow histological study, where after 10 Gy whole body gamma irradiation in mice, damage to bone marrow increased drastically upto 48 hours 13). At 40 hours and 72 hours micronucleated cell count differences in 8 Gy irradiated control and treated groups are statistically highly significant (P<.001, Table 4 ). At 168 hours also count difference is statistically significant (P< .01, Table 4 ). Our results are in line with earlier reports involving effects of AET, WR 2721, deoxyglucose, campher etc. 3,6,14) on bone marrow micronuclei induction after 2.5 Gy or 4.5 Gy whole body gamma irradiation on mice. No report was however noticed where any radiop rotector has been used to reduce bone marrow micronucleated cells induced by such high levels of whole body gamma irradiation. Working with other parameters protection to the bone marrow with this treatment against whole body gamma irradiation has been reported where time interval for revealing the protection obtained is longer13'1s-17> Present study gives yet another evidence for strong radioprotective effect of the treatment on bone marrow cells. The treatment only has not altered significantly the micronuclei containing cell count in mice (Table 3 ). In addition the study also shows that this technique can be used for quick screening of radiop rotecting treatment upto such high level of radiation exposure. However, extent of injury/ recovery of bone marrow due to the treatment is projected nearly the same by this technique (except at 24 hours) when the scores of 8 Gy and 12 Gy exposed pretreated groups are taken into consideration (refer to last column of Table 4 ). Hence though the technique is very suitable for quick screeening of radioprotectors against such high levels of irradiation, comparative quantification of protection has to be done with caution.
